398                  .   .   .  THE   CONTROLLED   CHANGES
The purpose, of course, is to produce a transparent solid. What
happens when this molten compound cools is therefore all-
important. Consider, for example, some sugar dissolved in water.
The solution is transparent. Let it be made thicker and thicker by
boiling water away, then watch it as it cools. Solid sugar separates
out from the solution in white crystals. The crystalline solid is
opaque; the solution it came from was transparent. If glass be-
haved similarly, it would not be the transparent material that we
know. But as the molten mass cools, the compound merely grows
thicker and thicker without crystallizing, until finally the solu-
tion is so viscous that it is hard. Properly speaking, the cold hard
glass of a windowpane is still a solution. By how narrow a mar-
gin this blessing of transparency is gained can be judged by soften-
ing a glass tube repeatedly in a flame. It soon becomes devitrified,
or, to coin a word, deglassified. The loss of its transparency is due
to crystallization.
The art of glass-making is at least five thousand years old, but in
recent years physical science has attacked the problem and
wrought notable improvements. Special glasses for special pur-
poses are made by varying the kinds and proportions of the in-
gredients. Ordinary glass cracks when suddenly heated or cooled;
this is due to the sudden change of size of fart of the object. To
obviate this inconvenience, chemists of the Corning Glass Works
in this country perfected a glass whose coefficient of expansion is
only one-third as great as that of common glass, 0.0000036 against>
0.0000107 centimeters of expansion per original centimeter per
degree centigrade rise of temperature. On that number, which
fills so small a space in the Handbook of Chemistry and Physics,
and on a moderate elevation of the softening temperature, the
Pyrex industry has been founded. Crookes glass for spectacles
is specially formulated to absorb the ultra-violet, to protect tender